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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a thin film 
piezoelectric film capable of finely displacing a head 
with a low application voltage efficiently, to provide a 
method of manufacturing the same, and also to provide a 
head supporting mechanism using the thin film 
piezoelectric element 

SOLUTION: The method of manufacturing the thin film 
piezoelectric element comprises: a first step of forming 
a first electrode metal film, first thin film 
piezoelectric material, and second electrode metal film 
on a first substrate in this order; a second step of 
forming a third electrode metal film, second thin film 
piezoelectric material, and fourth electrode metal film 
on a second substrate in this order; a third step of 
bonding the second electrode metal film and the fourth 
electrode metal film; a fourth step of removing the 
first substrate by etching; a fifth step of forming the 
first electrode metal film, first thin film 
piezoelectric material, second electrode metal film, 
fourth electrode metal film, second thin film 
piezoelectric material, and third electrode metal film 
into a predetermined shape; a sixth step of coating the 
first electrod metal film, first thin film 



piezoelectric material, second electrode metal film, 
fourth electrode metal film, second thin film 
piezoelectric material, and third electrode metal film 
with coating resin; and a seventh step of removing the 
second substrate by etching. 
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[ffi*5 1 ] mi &mzm 1 t ft 1 «ke 

ft 2 &m~m 3 sffi#^«s t ft 2 mm&mfrk ft 4 
&k m t & z <n mt t - am* h » 2 ie t , 

R*2**&JRJRiR*4ra&HRfc*«»-r*JG3 
ISt> 

Rft 1 yf-> yr-mz-t&m 4 xe t , 

Rft 1 mffi&JRBItRft 1 SSIEm&i Rft 2 

Hi Rft 4 mffi#J5IHI t»*2 SB^ff^ft: tS*31I 

Rft 1 m&^ssitRft 1 mm!±wtt-tm%2 m,m±m 
m t Rft 4 mm±mmt mm 2 nmmw* tmmzmw, 

r» 2 £ft i i -y ^ > ^-cunh- « ft 7 Ig £ & 

[»*«2] «rlE*l««i:iWrlB»2««i:li, 

So 

[■t$£3] arseft 1 &m<?>imfc%mt. mtzmi 

i»ib* 2 me^sm t mum 4 SM#«BI t %> 
k j: »j frieft 2 ttg&Kit t frfs» 4 wm&mm t 

[■t$&6] tfrSBftlXSl*, ATE* 1 *KEEtt#0 

smt-sfc-r* ± o uRft i *»ffi*flttiaiti-*is 

lfflE*2Xei*, «HB» 2 **E««:0*«*|fil*«iW|E 

ft 2 *KE«tt«>*iBc*KtiKS*&2nfli t -a-r 4 
[»*«7] miw.m&fcmt, 

Rft 1 *fi&JRH±K®Jfc**i.&* 1 JWKSmfri:, 
Rftl J*«ffi*#±U^j£Sft4ft2«*&Kfllfc, 

Rft 3 m.m±mm±^fm $ *v& ft 2 &mi±w.i$- 1 , 

Rft 2 Sffi^«Ri:Rft 4 «ffi^JSRi: ^«ap-T4««f 
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tt*Eepin#«u\ HtrtB»iSffi^«BitBirieft3iite 

mrffift 2 ^ffi^H t mrffift 4 ttfeftKN i: U ^ 9 > K 

ft i ammmfl;*?- * ««p-r ^ ft i GMtSB t , 
ft 2 »)res#*^ * «jw i> ft 2 sr> t , 

l^y^f £ Rft 1 fg&ffi t<OK »;«it <b *t * ft 

1 > V t , 

R* 9 -f ^fsy*» fc Rft 2 ft&ffi fc co t - mt e, ft 

2 > v t . 

Rft 1 «#SC t Rft 2 «#gr> t $ it* ^- X gp £ 

20 

Rft 1 J3 J: LKft 2 »Mffmfr*?-(± . 7 SEffeco^ 

[o o o 1 3 

i3 v » T , t*- ^ * JSI Bflt?&S-fti- 4 tz tb Cft® ^ ^ y 

50 ^•f-J.i-^lCKi- 4o 
[0 0 0 2] 

40 T?fax-n-Ai s \ (VC 
M) tCioTll»$*l-& iTCiotV^o -fLT, ^ 

[0003] m.%7*-< *?\zttLxr-9ZZbi,zii$<&- 

^"b, CcoJr^U, VCMi:t^7 K7?fax-^7 
50 Ut^? Kt, J: •)*»KUtt«**-C§i*^i:v^|Bl 
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[0 0 0 4] JiT, WS^fVX^iCov^tli 

7-A10 4Of*OS»(i, ^^^7-/10 6^)6 
1 0 8 t^-t^«/J^|6Hrt^HI»T«U*#S*tTV^ 
& c ? v i o 6 X^gtOA^/^r 

[0 0 0 5] 6 icfi, 7*^5 (H** 

i*) ^@^^^ri3^. /^^yv^nuBJgsttfcjBjR; 

tU y v 1 0 6*««»*tl 1 OKttLTHMr*** U 
ioTv»i 0 iftCJ: <9^-y KfcJMfcLfc* 9 >f ^ 1 0 

^2) o 

[0 0 0 6] +f 'Jyy 1 06 (Hi, (H^* 
HS& l l 2 <r>— WT**lE»3>f ;n i 4 uSfei-jftfiS* 
■v 'J >v v 1 0 6 1 1 0 {-^LTHlfri-^ <t o 

uiotv^o ztuzt. i), x^-r^i o 2* 5 \ m^T-* 

[0007] J ft l j7vl06W^^/y3>7-A 
10 4 tOfflH(± N -itOESfT-l 1 etfWUbtiX 

>T-A 1 0 4<7)^388P^«5#ttf>it^X7'f ^1 0 
2ti, iaf^?Sli:j&or, M^KIt-te? 

[0 0 0 8] 

y K£MHMIt2 0 Ofii, ^ffgff 1 1 6 a*, 

> -> a > T - A 1 0 4 *$ £ i^r -r 'J y v 1 0 6 U-tft-P 

^2>o #l±€*^-i l 6 <r>mu&. t^yyayr- 
A l 0 4 i:*t'J y v 1 0 6<7)&UtfizM&2tiX^ 

-So fir, #i±m*T-i 1 e^/o^tiiaot, 

•»t-X^>-> 3 >T-A 1 0 4 £EU!j£-£T^-y K 1 0 2 
EEUSH 1 ! 1 6^<7)en*a€Et-*tLT, ^x^>->3> 
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7-U 1 0 4 SrEJffrS-tir, ^ y Kl 0 2 *»/.Mcigfl:S 

[0 0 0 9] LfrL%tfb&J±mm : ¥-l 1 6 IZ-ZH^fi 
(■m S ft* SEt-^ -y K S-^fg Ltx?-fno2 

[0 0 10] itz, ■&3Zt-tZ&&iZ&2,tztf>lzl±, EE 

1- fPtia-t z m& i 1H- h #R t-*rz>tzt>mtz 
jo [ooii] *»w<o§w«i % fi^enjn«stcj:oT«i 

[0 0 12] 

mmm^ 1 * 2 t * i jh# l; jani- & m 1 

let, »2*RU»3««^flSilt»2*ilBE*#i: 

20 »2mS#S)li:|g»4BM#Smt «ft4*3I 
St, R»l*«*iy-f-v^lSS?*-r-5*4IiBi:, 
MS 1 t |g* 1 SP)±«* t ttH 2 

m 1 1 mm 4 ss^nis i k» 2 »iKi±m# t 3 m 
mitmmtz, mje.wmzmT.-rzm 5 xmt, mm 
1 mu&nm tmmi mmfcwfc tmm2 nmsmm t 
mm 4 m,m±mmt mm 2 mmi±w.#- tmmz n.m&m 

RfcSr, ^-fOy-tlfa^eiSi:, R^2* 
«4riyf->r-Cllfe*-r**7Xei:t4*L, -^<0- 
1 1- i 0 ±IB g fi<ja ? itfi£ $ Hi o 
50 [0013] frf£* 1 *«tmte^ 2 J4, #*S B B B 

• [0014] frK» 1 *«w«5B«si±> Htie* 1 » 

[0 0 15] fltrf£H3Xfi(±, #W14*»JWSrfl§v*-riKr 

k» 2 «ft^jRR t mmm 4 t zmm-r&i. 

[0 0 16] bJIE»3XS(±. S#r^ai6«rfflv»7t|gi.?t 

40 mi l ~£<om?.m2mu&mmtmzm4w.m&m,Wkti 
[001 7 ] HJie» 1 iff ti, ffiia* 1 siEi#w» 

«rfe^2x®!4, flfrie^ 2 s^i±ii«:co^M* 

lfiJ**l»IBil»2*ilffi*#OSEBIflc|tRW^aiBi*l*Ii: 

-a-f z>±oizmm2 mwuzmftt &m-r z urn * a# 

[0 0 18] ft 1 W®, 

so &mmt. mmimM&mwk±.\,z%mzHz>m\mmm. 
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na* 2 »«2*Btm*#±u^ja:s*t 

[0019] mriESHEmfli*? ums*enin-r4«ff 
ep*i]¥j££ $ e> iSE*Eeotn#s«±, mmm 1 « 
c&im t mtzm 3 ms&jm t uranvm * en im-r * 

[0 0 2 0] $iSCf4^y K£J3«»tt, 'xy K«r 

*2*«jE«fl*?-*fiiM*-*-* 

ffc^Sr-g-*, f©; tic <t r>±SEl6Wit)££*t&o 
[0 0 2 1 ] ^<0*4iIi:J:tilf, S*'*h^t 

fcffil&U ^y KO^ffit Ltfel A Wtv^ftffl 

[0022] *%>m<?>m<7>mmi~£tti£. «frie*2<7>m 

[0 0 2 3] #f&9JO$«olCfl&O^MKJ:;h.ii\ »2<D 

^«Rfc*4<o^«iito*atti:*3»oflMiitt*me> 

[0 0 2 4] 

t, ni^e>Hi 7 *fflv>risi^i-^ 0 

[0 0 2 5] HI (i^l&BJcor-^ ^^^gCiitt^^y 

[0 0 2 6] K£J*«* 100IJ, a-;K1 a«jR») 
4 £*LTv>£o n - Ktf-A 4 (i, ^ y K7*-fi .x. 
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- h 5i±, H^L^V^-y K7^fii-^-7-AC 
^•9ttlt<b*lT^& 0 n- Ktf-A 4 U<4, £S8T>4A 

* y ?g|U BiCJ3lt^^PSB4 D<7)MfflST^ 5 \ -etL-T 

[0 0 2 7] (U3tC^-rJ:T(CX7^^2(±, MRff 
£#tr^ y Kl**I3:t7<b*tTV>& 0 ffc, ^ v K 1 
»te>*tfcSBiB(OT»U(i, 4o©SJf2 A -2D 75 s ** 

ffliz^fi^^fsttibJvcv^o z%iz x X7-fy"2 

Tj1»!E1-^ ZtlZXo XWcLT*-! *t t 

[0 0 2 8] 0 2 IC^rf <fc -9 icn- Kfcf-A 4 <7>fcf-.£. 
gf>4 C±ict±, ^ y VJg.&ti9->mcr&7V>r ; y 

X±Uli, ^ y K 1 rfiSVL ZiXtzX^ 4 ?2 t^WM. £ ft 

%> Q 

[0 0 2 9] 0 4 l-TK-f X o 1:71/^ 7 iZlix-?> 

A, 6B, 6C, 6D^M ?nT^I>o X7-ffM 
»7X^5'f7TR0#itioSJtIt:iix?'fy-« 
*£&«3 A7& i S£>MiH7<btVCV>£ 0 lOX^'fr'SSS 
«3A<0^IWli, 7U?yt-Sf 3 t|SIB#tC^y 

f >y-illi:i DfjEJiii, itx?^ y«j$*l6 3 
A(Z(i^eW3 B^fM^tL, w<7)^fe«|53 B(±02 

4 GCiSLt^c Z<7)£mU3 B^-r'-T >7';U4 G 
t-J:ortfE$iXTv^^ HZX *), -r-f >7*;l'4 G?r 
f^t Lt^©:to!toty;7'f7'«»iE3 A(±|sIS(| 

[0 0 3 0] 0 3 1:^7^ ^2 li, x7-^7'jy 
2 EWf'^fif^ 0 2 {C^i-n- KtT-A 4©f 
1">^MG K— a-*"* ±TCX7'f ^««F« 3 A Jit; 
S»S*t4o 7l/?yt 7 0ffi*<r>SS|5{-l±, 0 2 (l/F 

«RfSP7 Yli, d- KtT-A4«)*JBa54 A»c*i«t* — 

[0 0 3 1 3 i2i:^fii s;kf-Ag|U coft^i: 
felt^#ffl»a5icii, ^7-f y«if«3 AcOEIKi^ST 

^SSP4 A«tc[6]75>orii:isi«{c5S{ii ltv>4, 

[0 0 3 2] *itOJKI8»c«4*REm#3lf^l 014, 
02i>J: 0^*0 4 Iw^-f" 71/?yt7 Off |tfiE«flcft^ffi 
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8A, 8BK*»LTW»>tt»te>ii&„ H5I**WE* 

^•e-tL-PitglJOSR^F-l 0A454r>*l OBrt^T-U&o 
T«l££:ftT£^OBff®£IIl6 (C^-to itflfll±^#* 

?i 0(42««itt^oT43i9, ±mz®.&-? 

2 A t * 2 comffi^SSIl 2 BA s ffM^nrv^ 0 

» 2 i ib (4, At i vmmmmfoiz?- 

1 1 A<OTfflt-Beg?*t^-coMffi(C(4|B]^C^3<0^te 
fill 2C, m4 0>m.U£mmi 2D-t)*®tfb*lX^ 
Z> a m 2 <7>W.tiL&&,m 1 2 B £ $ 4 omfe&JKiS 1 2D 

li*W**»#J 1 3t?«^Wt-a»S*LTv>* 0 
*HEl#«fl 0<75^ft:(4, mtk'&<r>$>2> =r--r > 
4 £*l£ 0 -f >^«Sil 4(4, 

EfcOJiilE**^ 1 OAJSiO'l OBi-MLT^ 

[0 0 3 3] @7li« 7P7-> J r7tX7'f^2»|!il) 
#ttfflO^e>a7t¥®0-C*>»), H8i4, H7(-7pi-Xl 
-X2 0»iBia-C*4„ WS<,f7V9i/*7<nim&M. 
m%ftW8A, 8BOHJrffi£-^L£H-e&4 0 ifimiim 
#:«JfgC8A, 8 B (-43 it •SIMS 1 5 A, 1 5 611, BE 

|W|— flCMJtlSo l^gl 5 A, 15BI4, BEH6 

mzm^i o *«*■*- -amua, mmmi 6it^<m 

Ul SAisXVl 5B#SfflL, gfltEtftl 0 b&R 
1 5AJa4^1 5BfcOHO«*3ftS*««LTv>£ 0 
0 9(4, 7 1/?y+7^§7 fclij£K*?>r ^ffc^MO 
A ffl|/?><bj!!.f.:H 

10 0 3 4] HI 0!i7U7-/t 7 Oj*llJE*#«i#as 
8Ai'i^8B imWkl±.W.fo 1 0 1 7 T«3t L 

fctt»Sr^-rBrWa-e*4o SMtSWfr*^- 1 0i:ot> 
rKW*-4o HI 0(;^1-4-9(cSBiaffi#:^l OA 
45*0*1 OBO-ttl-Fftti, * 1 <0»M)E*#: 1 1A& 
4 tf* 2 <0»»E*# 1 1 B<02^«ifi?r^r1-^„ 

[0035] mil (a) (-Tjrf 4 9 UfcT-Stft***!* 

si i 2 a (i 2 o «itsi$^ 0 mi 1 

(b) (c^i-4 "9 izwu^mmi 2 A ( 1 2 C) <0±lC 

pzT*o*i«iMiEi#i i a (i i b) *mm$ 
ttho ctt(c4 «)nm&m,®-\ 1 a (i i b) (4««£ 

Mil 2A±ffg B B a SSt5„ HI 1 ( c ) (CTjrf-4 

oic, zh\znwkmm.fai \ a (iib) 

&JRI8I1 2 B ( 1 2 D) jMSIRSfl*, IWilWIS 
Et#l 1A (1 IB) <r>frWJjfa\timfc&-?m 1 1 

(c) K^Lfc&epA^ltillCi-^T— StLTv^o & 

is, jm&a&ki 8 <r>m&WL%mmm±&fo 1 1 a 

(1 1 B) OMiSftftJ: "9 i*Ht*«PoTv»4. 
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[0036] 11112 (a) - (g) 43 4 tMl 1 3 £#BB 
LT2li«*Mt4I8*K!?t4. 012 (a) 
- (g) (4, f ^ a B B SI±i:« L tlHEf ft^ 2 1 
«j£ffc-*-4#«(*^Lfcia-e*<&o HI 3(4, *jfcOJ& 
JB K# 4 iWEIftn fifc^ffi * 7 n - -v - h X 
*4.112 (a) U^-riTUfclJMSJM&fcl 8A 
iCil^Stlll 2 A, 1 1 A is 4 0** 

2 «fe£S§l 1 2 B £fM L (0 1 3 : S 1 3 0 1 ) , 
EI 12 (b) (-*"T4 -) (cm*£ B ^^«l 8 BJL(Z^3^ 

70 ffi^JRSf 1 2 C, » 2 iflglEE^ft: 1 1 B^4i^'»4€M 
tiil 2D5;Mt4 (I13:S 1 3 0 2)o 
[0 0 3 7] 1312 (c) C^tiTi:, 012 (a) 
i:^tS2<7)IftfIIl 2BtIl 2 (b) {ZTji-tm 

4 wiifin 1 2 d £ 1 3 xmm-rz 

(il3 : SI 3 0 3) . II 2 (d) (C^-T4-7(C, 
* > yX'ffi£-t% (113 : SI 3 0 4) oil2 

(e) c^tiic, 2mMm<7>mmi±mfci i A&£ 

IM l B l 0OBfti:^l>J:Tt:K7 

20 -f^-y^-^^-e^iDX-f -5 (Hi 3 : S 1 3 0 5) o 

HI 2 ( f ) izm-f£ n K, J|L&A£« 1 8 B±-C»R 
J±S#*^ ? ffM ?nfc«IS:3-f-f> r»)3S 1 4 -C 

mmm&mfr^vmftzmm-rz mi 3 : s 1 3 

0 6) o HI 2 (g) tc^1-4^(C, flCSotv^: 
£ 2 JMtA^tK 1 8 B Sri y ^ > m*-T 4 - £ }C 4 (9 
1 0 A ( 1 0 B ) H#4 (113 : SI 

3 0 7) o &4-J, *1 <0^fefeJllg|l 2 B £^4 

&JK0I l 2 D £ o»*ttiB#&^*flJ^fcj«M&*-e* 
iO [0 0 3 8] *-5&WO®tti0l^FiSt LTI4, K7-fx 

xi> vsmxh&o 

[0 0 3 9] H2 5r#HBLT, 7 V 9 > -V 7 «>f> Strife 
ttSftfc&J&EIEtefflSSi^ A, 9B. 9C. 9D(4, 

ftmmmmm=H%&u i y c-*o»-«*«ia!»t <b ats 

•9 WOKi*iaK(C-gSt$ixrv»4o H4 Sr#?BL.T, 
7k?yt 7UiJ»t4»BIBE*-»l!fel?>»8 A, 8 BOX 
9-Y^I)ott»7 X£<0o^i , »l 9A, 19B(4Jg 

40 [0 0 4 0] HI 1 3 -Sr#HB LT, ifBIIJISft:*-?- 1 0 

(10A, l ob) e>'%me>J0Li)l;iz<o\,*xuW-f2>o 

#ISSI12A, 1 2 CiZ(i.^y^mS.i) s epm^fl 
5, tSlgll 2B, 1 2 Dt4?-9 > KtC^-5,4 o (- 
K5e$ttrv»4o HI 4 (4m5 45 4D f H7 C4J(t-5> Y- 
Y»BfK(-ffla-r4GS(Cj3tt4»)BiE««:3ll^ 1 0 
(10A, 10B) fc»HEI#UI?9!:0»^*/T 

tit-*i>o mms.^m^-1 o a, iobo^7>k 

ftl OOJDX^jStKWi-io HI 4 (C^-T4 

9(1, »10**&«K1 2A*JJ:W f *10}»itJE*fr 
50 1 lAiSlOxyf / rmJlxm 2 omffi#J!P 1 2 
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il<Ortit* 2 OBS^JRJR 1 2 B LTtttJglt'ffS 

2 <7)Wfe±mm 1 zrmm.^mm i 3*12*0 

1 4 X'ify V VJQL*) Hi LST>2 0 IC^lt-SH 1 O^^Jl 

ski 2A^^-«. mmzm2<7>mm£:mmi 2b 

?Wk2 1 *iSLt^7> K«ffi$rf»fiS;-r^)o 

[0041] f^y 'k&jrshwr2 i<n^timit s 

B, 9 Ctco&^ttT^&o H5, dl 4 tc^-T^ 1 <7> 
mnix •) tB LSG 2 2 T-14, 3 - r- 1" > ^Wflg 1 4 * ? -SP 

v^o i7t^4<7)W^ , 9fflLSC2 3fli, u-^fjy 

rmm 1 4 a** i osw () m l«c 2 2 1 raw::— 

2£i3tt£*10«B£JRRl 2 AjsiOTtffiSlijajL 
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[0 0 4 2] £OJ:3$:»j»<a*RJEW#*T-**--*--S 
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^fflv^Tlfe^-r^o HI 5 {±^7 K*«rtH»l 0 0 

2fWu&»&AfcH-c**o mi 5*commi±.mfom^-i o 

A (10B) <Offi±L£»r®fll$:£01 5(C^L/wo 0 
7i:*tIiE?ftfflSf 9B, 9 C li?'? y Kl/^ 
K»B6StiTv»4 0 SEfiUESfttfiSB 1 9 A, 9D^i40 
16(b). ( c ) i:ftiTi:|fEiftff 10A 

axx/i 0B*-e*t-r*tiEi6i-^iiifti5(i^iiip$tL 

£ o 9 «I±S#» 9 A fc SJKffm^S 1 ?- 9 D k \Z 14 / < 50 

en*D$*t^o »IBIJE«#1 1A.i1 BtCt4#K:-?*7X 
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